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Several examples of different energy holes effecting shrinkage and the 
corresponding effective nuclear charges, total energy released and final 
radl. of the orbitspheres going from Infinity to the final radius. a,/(m . n 

are given in Table 20.1. 

Table 20.1. Radii, energies, energy holes and energy released for 
several states of hydrogen or deuterium. 



n 



R 



V(eV) T(eV) Zeff 



energy total energy 
hole released (eV) 
(eV) r = 00 to r = R 



1 

2 
3 
4 
5 
6 
7 
8 
9 



a 0 
a 0 /2 
a 0 /3 
a 0 /4 
a 0 /5 
a 0 /6 
a 0 /7 
a 0 /8 
a 0 /9 
a 0 / 10 



-27.2 
-108.8 
-244.9 
-435.4 
-680.2 
-979.6 
-1333.3 
-1741.4 
-2204.0 
-27210 



13.6 
54.4 
122.4 
217.7 
340.1 
489.6 
666.4 
870.4 
I 101.6 
1360.5 



2 
3 
A 
5 
6 
7 
8 
9 
10 



27.2 
54.4 
81.6 
108.8 
136. 1 
163.3 
190.5 
217.7 
244.9 



13.6 
54.4 
122.4 
217.7 
340.1 
489.6 
666.4 
870.4 
11016 
1 360.5 



Energy released for any transition is given by AEnnal << 
(00 to R) 



to R) - AEinitial 



The size of the electron orbltsphere as a function of potential energy Is 
given in Figure 20.2. 
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Figure 20.2. 
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30-Nov-1993 09:39:41 



Ni-AR-1 



Accelerating voltage 

Beam - sample incidence angle 

Xray emergence angle 

Xray - window incidence angle 



£0.0 KeV 
9C». 0 degrees 
35. 0 degrees 

0. 0 degrees 



STANDARDLESS EDS ANALYSIS 
(2AF CORRECTIONS VIA MAGIC V) 



ELEMENT 
& LINE 

Al KA 
Si KA 
Mr. KA 
Fe KA 
Ni KA 

TOTAL 

ITERATIONS 



WEIGHT 
PERCENT 

1.89 
0. 69 
0. 08 
0. ie 
97. 24 

100. 00 

6 



ATOMIC PRECISION 
PERCENT* £ SIGMA K-RATIO** 



4. 00 
1.41 
0. 08 
0. 10 
94. 41 



0, 03 
0. 07 
0. 0£ 
0. 0£ 
0. 4£ 



0. 0059 
0. 0029 

0. 0009 

0. 001 3 
0. 9699 



*NOTE: ATOMIC PERCENT is normalised to 100 

**N0TE: K-RATIO = K-RATIO x R /refe rer.ce < sample) 

where R = reference (standard) /r erer er.L C 



NORMALIZATION FACTOR: 



1 . 000 



30-Nov-1993 09:41:17 

ftccelerat ing voltage 

Beam - sample incidence angle 

Xray emergence angle 

Xray - window incidence angle 



Ni-fiR-£ 

£©.0 KeV 
90. © degrees 
35.0 degrees 

0.0 degrees 





<ZAF 


ELEMENT 


WEIGHT 


& LINE 


PERCENT 


Al KA 


2.22 


Si KA 


0. 80 


Mn KA 


0. 05 


Fe KA 


0. 05 


Ni KA 


96.88 


TOTAL 


100. 00 



ITERATIONS 



STANDARDLESS EDS ANALYSIS 



ATOMIC PRECISION 
PERCENT* 2 SIGMA K-RATIO** 



6 



4. 66 
1. 62 
0. 05 
0. 05 
93. 61 



0. 10 
0. 07 
0.02 
0. 02 
0. 45 



0. 0070 
0. 0034 
0. 0006 
0. 0007 
0. 9660 



•NOTE: ATOMIC PERCENT is 



normalized to 1®® 



• ♦NOTE: K-RATIO = K-RATIO k R f erer , ce (sarnpl 

where R = reference <st ana aroi/ 



NORMALIZATION FACTOR: 1. 



, 30-Nov-1993 09:47:39 



Ni-AR-4 



Accelerating voltage 

Beam - sample incidence angle 

Xray emergence angle 

Xray - window incidence angle 



2®. Ci KeV 
90. 0 degrees 
35. 0 degrees 

Ci. C> degrees 



STANDARDLESS EDS ANALYSIS 
(ZAF CORRECTIONS VIA MAGIC V) 



ELEMENT 
& LINE 

Al KA 
Mn KA 
Fe KA 
Ni KA 

TOTAL 



WEIGHT 
PERCENT 

A. 1 1 
Ci. 09 
0. 07 
95. 73 

100. 00 



ATOMIC PRECISION 
PERCENT* 2 SIGMA. K-RAT 10** 



—8. 52 
0. 09 
0. 07 

91. 31 



0..10 ._ 
0. 02 
0. 02 
0. 39 



_0 . 01 3 0 
0. 001 1 

0. 0010 

0. 9535 



ITERATIONS 7 

•NOTE : ATOMIC PERCENT is normalized to 100 

• •NOTE : K-RBT.O - and , rd , /t - e f e.ence <sa,. pl e. 



NORMALIZATION FACTOR: 



1. 000 



30-Nov-19S3 09:A£;A6 



Accelerating voltage 

Beam - sample incidence angle 

Xray emergence ang le 

Xray - window incidence angle 



£0.0 KeV 
90. © degrees 
35.0 degrees 

0. © degrees 



STPNDPRDLESS EDS ANALYSIS 
<ZPF CORRECTIONS VIP MPGIC V) 



ELEMENT 
& LINE 

01 KP 
Si KP 
Mn KP 
Fe KP 
Ni KP 

TOTPL 

ITERATIONS 



WEIGHT 
PERCENT 

3. 17 
0. 71 
0. ®5 
0. 08 
95. 99 

100. 00 

7 



ATOMIC 
PERCENT* 

fe. 61 
1. 42 
0. 05 
0. 08 
91. 85 



PRECISION 

2 SIGMA K-RPTIO** 



0. 12 
0. 06 
0.01 
0. 02 
0. 44 



0. 0100 
0. 0030 
0. 0005 
0. 0010 
0. 9561 



#N0TE: ATOMIC PERCENT is no 



.rrnalized to lC® 



• •NOTE: K-W.T.0 - ^^.^.n,.*, /«f.~ne. <.~Pl-> 



NORMALIZATION FPCTOR: 



1. 00® 



30-Nov-1993 03:57:31 Ni-T-2 + 

flccelerat ing voltage ^0.0 KeV 

Beam - sample incidence angle 90. * degrees 

i 35. 0 degrees 

Xray emergence angle M 

Xray - window incidence angle ®. ® degrees 



STANDARDLESS EDS ANALYSIS 
(ZOF CORRECTIONS VIA MAGIC V) 



ELEMENT 
& LINE 

Al KA 
K KA 
Mn KA 
Fe KA 
Ni KA 

TOTAL 

ITERATIONS 



WEIGHT 
PERCENT 

3. 60 
0. 34 
0. 04 
0. 06 
95. 75 

99. 99 

6 



ATOMIC PRECISION 
PERCENT* 2 SIGMA K-RATIO** 



7. 90 
0. 49 
0. 04 
0. 06 
91. 50 



0. 12 
0. 04 
0. 01 
0. 02 
0. 43 



0. 0120 
0. 0029 
0. 0005 
0. 0006 
0. 9537 



♦NOTE: ATOMIC PERCENT is normalized to 100 

» •NOTES K-RHT.0 - ^^.^^.^^^..a.p.e, 



NORMALIZATION FACTOR: 



30-Nov-1993 09:54:39 Ni T 1 



20.0 KeV 

Accelerating voltage 



-if n l p 90.© degrees 
Beam - sample ir.cider.ce angle 

35.© degrees 

Xray emergence angle 

_ , „ 0.0 degrees 

Xray _ window incidence angle 



STfiNDfiRDLESS EDS ^LYSIS 
(ZftF CORRECTIONS VIA M0S1C V) 



ITERATIONS 



ELEMENT 
& LINE 


WEIGHT 
PERCENT 


fiTOMIC 
PERCENT* 


fil Kfi 
K Kfi 
Mn Kfi 
Fe Kfi 
Ni Kfi 


0. 35 

0. 08 

0. 06 
93.04 


13.07 
0. 46 

0. 08 

®. 06 
86. 32 


TOTfiL 


100. 00 





PRECISION 

2 SIGMA K- RATIO** 



0. 16 
0. 04 
0. 0£ 
0. 02 
0. 39 



0. 0208 
0. 0030 

0. 0009 

0. 0008 
0. 9247 



ilized to lC»ei 



*N0TE: fiTOMIC PERCENT is norma J 

N0TE: ^re^R I r; R ferenc:(standard>/referer.ce(sample> 



NORMAL I ZRT I ON FfiCTOR: 



30-Nov-1993 10:00:26 



Ni-T-3 



ftccelerat ing voltage 

Beam - sample incidence angle 

Xray emergence angle 

Xray - window incidence angle 



20.0 KeV 
90. 0 degrees 
35.0 degrees 

0. 0 degrees 



ITERATIONS 



STANDARDLESS EDS ANALYSIS 
<ZAF CORRECTIONS VIA MAGIC V) 



ELEMENT 
& LINE 


WEIGHT 
PERCENT 


ATOMIC 
PERCENT* 


PRECISION 
2 SIGMfi 


K-RATIO** 


01 Kfi 
K Kfi 
Mn Kfi 
Fe Kfi 
Ni Kfi 


0. 36 
0. 08 
0. 07 
93. 47 


12. 18 
0. S3 
0. 08 
0. 06 

87. 14 


O. 17 
0. 04 
0.02 

0.02 

O. 41 


0. 0193 
0. 0032 

0. 0009 

0. 0009 
0. 9293 


TOTfiL 


100. 00 









♦NOTE : fiTOMIC PERCENT is normalized to 100 

»*NOTE- K-RfiTIO = K-RfiTIO x R 

where R = reference ( standard ) /reference < sa M pl e) 



NORMAL I ZOT I ON FACTOR: 1.000 





30-NOV-1993 10:02:41 

Piece lerating voltage 

Beam - sample incidence angle 

Xray emergence angle 

Xray - window incidence angle 



Ni-T-4 

20.® KeV 
90,0 degrees 
35-0 degrees 

0.0 degrees 



STANDARDLESS EDS ANALYSIS 
(ZAF CORRECTIONS VIA MAGIC V) 



ELEMENT 
& LINE 

Al KA 
K KA 
Mr. KA 
Fe KA 
Ni KA 



WEIGHT 
PERCENT 

1. 46 
0. 25 
0. 09 
0. 09 
98. 11 

100. 00 

e 



ATOMIC 
PERCENT* 

3. 12 
0. 36 
0. 09 
0. 09 
96. 33 



PRECISION 

£ SIGMA K-RATIO** 



0. 09 
0. 03 
0. 02 
0. 02 
0. 42 



0. 0045 
0. 0021 

0. 0010 

0. 0012 
0. 9795 



TOTAL 
ITERATIONS 

♦NOTE: ATOMIC PERCENT is normalized to 100 

-RATIO x 
?f erence 



♦NOTE: ATOMIC PERCENT is norma w — 

♦♦NOTE: K-RATIO = K-RATIO x R rfWrefer / riC e(« 
where R = reference (standard) A eferer.ee 



► ample) 



NORMALIZATION FACTOR: 1.00® 
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